Mice with a natural infection of Syphacia obvelata and Aspiculuris letraplera were continuously medicated with 0·1 % thiabendazole in the diet. No oxyurids were found in test animals after 24 days of treatment though control animals remained infected. Growth rates in treated animals increased. 2 generations of mice were studied and, although overall production fell by 1.45%, the use of this drug in total eradication of the worms is suggested.
conventional colonies of laboratory mice. Whilst they usually cause no clinical problem, cases of rectal prolapse (Hoag, 1961) unthriftiness and mucoid enteritis (Fratta & Sianetz, 1958) have been reported. No adverse effects have been noted on reproduction of infected animals, although Eaton (1972) reported an inverse relationship between body weight and degree of parasite infection in newly-weaned mice. Nevertheless, oxyurid infections may clearly influence experimental results and most workers would prefer parasite-free animals.
A variety of therapeutic regimens have been used in the past to control oxyurids in mice. Wagner (1970) concluded that persistent intermittent treatment with dichlorvos in the food would give control but not complete clearance. Simmons, Williams & Wright (1965) used trichlorfon in drinking water for 14 days and at autopsy found a marked reduction in infection. Pyrvinium pamoate has been used for longer periods in drinking water and food with success (Blair, Thompson & Vandenbelt, 1968 ), but the authors recommended a complete change of environment for successful eradication. The use of piperazine salts has been reported by Habermann & WiIliams (1963), Fratta & Sianetz (1958), and Hoag (1961) : in all these cases treatment was intermittent and with limited success particularly in weaners.
More recently, TafTs (1975) has reported that continuous medication using 0·3% thiabendazole in the diet for up to 14 days was effective in eliminating both S. obvelata and A. tetraptera.
This result suggests that more prolonged administration of thiabendazole may be useful in eradicating oxyurids from naturally-infected colonies. A trial was therefore set up to test the efficacy of continuous medication with thiabendazole at O· 1% in the diet and to see if the treatment had deleterious effects on growth rates and breeding performance.
Mice used were taken from a conventionally-maintained colony which had been shown to be infected with both oxyurids.
Materials and methods
Weaned mice of the NIH strain (derived from pairs originally obtained in 1968 from NIH, Bethesda, Maryland, USA) were used. The mice were divided into a test group and a control group and housed in separate rooms. The test group was fed a diet of PMD (Labsure Animal Foods, PO Box 6, Agrarian House, Castle Street, Poole, Dorset, BHI5 IHL) and from 34 days of age onwards this diet contained O· 1% thiabendazole (Thibenzole; Merck Sharp & Dohme Ltd, Hertford Road, Hoddesdon, Hertfordshire, EN 11 9BU) incorporated during manufacture. The mice in the control group were fed PMD with no additive throughout the experiment. Apart from diet, the husbandry for both rooms was identical. Staff changed outer clothing and footwear before entering each room, and work on the test group was always completed each day before the control room was entered.
To examine for persistence of infection, 60 male and 60 female mice in each group were housed in singlesex cages of 5. These mice were killed with chloroform, a cage at a time, at intervals throughout the course of the trial, and examined for parasites. The entire caecum together with a short length of attached ileum and colon was removed from each mouse. This was opened in a petri dish and the contents scraped out into saline and dispersed. Gross examination over a black background revealed adult worms quite clearly. The worms were then examined on x 40 magnification to identify the species. Up to 20 worms per mouse were counted and identified. If more were present the infection was classed as severe.
To examine the effects on breeding and growth in the parental and F) generations, 55 male and 55 female weaned mice in both the control and the test groups were housed in single-sex cages of 5 animals until they were 51 days old. They were then regrouped into pairs of a male and a female per cage. These pairs were allowed to breed until they had each produced 3 litters. Records were kept of each litter including date of birth, numbers born, stillborn and weaned, and the ratio of males to females weaned. 3 weeks after the 1st litters were produced by the parental generation in each group, the offspring were weaned into cages of 10 animals of the same sex and date of birth. 100 males and 100 females in each group were so caged and weighed twice weekly from weaning to 7 weeks of age. Of these animals, 20 males and 20 females in each of the test and control groups were then housed in single-sex cages of 5. Weighings were continued twice weekly to 12 weeks of age.
A further 25 male and 25 female 7 week old F I offspring in each group were paired, a pair per cage, for breeding the 2nd (F z) generation under experiment. Records were kept of their 1st litters as previously described. 
Anthelmintic effect
At the start of the trial (day 0) 20 mice (aged 34 days) were killed. 3 mice of 10 (50 and 5«) allocated to the test group were found to be infected with both S. obvelata and A. tetraptera, and in a further 4 mice S. obvelata only was found. Of the 10 allocated to the control group, 4 were infected with both oxyurids and in 2 more only S. obvelata was seen. Further groups of 10 test and 10 control mice were killed on days 3, 10, 17, 24, 31, 38, 52, 66, 86 and 135. Examination of the control groups on these occasions showed that never less than 8 of the 10 animals were infected, though the severity of the infection decreased and the incidence of A. tetraptera appeared to increase slightly from about day 24 onwards. Similar examinations made on animals from the test group showed that by day 3 only 1 of 10 animals was infected, though not severely, but with both oxyurids. On day 10 2 A. tetraptera worms were found in one mouse, and on day 24 a worm of each species was found in another. Thereafter, no worms were detected in the test group.
Growth
The effect on growth rate is shown in Fig. 1 . It can be seen that test mice gained weight more quickly than control mice. Student's 't' test was used to compare control and test means for each sex throughout the weighing period. After day 0 (20 days of age) test males were always significantly heavier than control males. Test females were also significantly heavier from day 0 to day 24. However, although the test females remained heavier after this period, the difference in weights was no longer significant.
Breeding
Litter sizes born and weaned were considered for 157 litters from the test group and 158 litters from the control group original pairs. There was no significant difference between groups in the interval between consecutive litters, nor were litter sizes at birth significantly different when litters of the same parity were compared. A total of 1414 young were born to the test pairs and 1456 young to the control pairs. There were 10 stillbirths in the test group but all these occurred in only 2 litters. In the control group 2 stillbirths occurred. Mice were weaned at about 18 days of age or 8 g bodyweight, and preweaning mortality in the test animals totalled 46 against 29 deaths in the control group. This difference is significant (P < 1·0) and largely accounts for the overall decrease in the mean weaned litter size of 4·16% in the test group. When a similar analysis was carried out on the offspring of the F 1 generation this trend was reversed, and a total of 234 young were born to 26 pairs of test mice against 205 young born to 27 control pairs. Hence there was an overall increase in mean weaned litter size in the test group of 17%. This difference is very highly significant (P < O· 1). There was no significant sex bias in the offspring of any treated mice.
Discussion
It appears from the literature already cited that oxyurid infections can be treated with various compounds administered orally, though many drugs effective against adult worms are less efficient in eliminating immature forms (Cook, 1969) . Reinfection of treated animals can occur directly, or indirectly in infected food or water, or by retroinfection (Flynn, 1973) . The prepatent period of S. obvelata is 11-15 days, and of A. tetraptera about 23 days (Taffs, 1976) . Many regimens of treatment hinge around these prepatent periods in order to prevent viable eggs being excreted by mice under treatment. However reinfection from environmental contamination is still a problem unless treated animals are removed to a clean area. This is often inconvenient in large colonies.
Oxyurid eggs have been found on equipment, in dust, and in ventilation air-intake ducts (Hoag, 1961) . The viability of mouse oxyurid eggs has not been reported; however Soulsby (1968) gives a survival time for Oxyuris equi eggs of several weeks in moist surroundings, though dessication is rapidly lethal. Eggs develop without an intermediate host. Thiabendazole is effective against immature forms of oxyurids as well as adults. The success of this compound in totally eradicating the worms from a colony is therefore dependent upon continuous medication until the eggs in the environment are no longer viable.
Taffs (I975) showed that a standard diet containing O· 3% thiabendazole fed continuously to mice for 7 to 14 days was 100% effective in removing oxyurid worm infections. However, he did not study the effect of the drug on production or growth, and reported an 11% mortality rate in treated mice within 7 days of administration of the diet. The LD 50 of thiabendazole for mice is 3·6 g/kg (Graessle, Stoerk, Lehman, Kelley & Robinson, 1964) so that 0·3% should be within the safety limit by a factor of 7-fold. There was no significant mortality rate in a further trial involving over 1000 breeding mice of different strains, and Taffs hypothesized that intercurrent infection was responsible for the earlier mortality.
The anthelmintic efficacy of the drug at 0·1% level has been found in this study to be very acceptable in that no evidence of infection was detectable after 24 days of treatment. There were no increased mortalities in treated animals as seen by Taffs at O· 3% level. The growth rate of treated animals was markedly increased, and breeding performance was only marginally reduced in terms of numbers weaned. It is doubtful if such a small reduction is important, and indeed the F I generation, which had been born and raised under medication, showed improved production.
It is therefore suggested on the basis of this study that it may be feasible to eradicate oxyurids from a mouse colony by prolonged therapy with 0·1% thiabendazole for a period of, say, 10-12 months. At the end of this time, animals given untreated diet could be used to test the level of residual environmental contamination. Further studies are now being carried out to examine this suggestion.
